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PROBLEM TO BE SOLVED: To appropriately control a voltage/current applied on an electrification means so that uniform 
electrification can be attained without troubles such as the deterioration of an image carrier, toner sticking and image 
blurring, etc., by not excessively discharging but always discharging by a fixed amount, irrespective of the dispersion of the 
resistance value of the electrostatic charging member due to the environment and at manufacturing, to uniformly charge the 
image carrier, irrespective of the soil of the electrifying means when continuously forming an image, and then, to stably 
maintain high image quality and high quality for a long period in an image forming device for electrifying the image carrier 1 
by an electrifying means 2 which is arranged close to, or in contact with the image carrier, and on which the voltage is 



SOLUTION: A relation between the voltage and the current is measured by applying a peak-to-peak voltage in a discharge 
area and a non discharge area onto the electrifying member 2 at the pre-rotation of the image forming device, at forming the 
image, and at a paper-to-paper time, then, the peak-to-peak voltage to be applied onto the electrifying means 2 is corrected 
at every time of forming the image based on the measured value, and then, the corrected voltage is applied. 
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ill.h--i7ra«ffi-3cS«^iMgcfIl(Vpp) i: . iJ'^^< i: 
t2^felhWth c02^tUi<^t-^'S«Ii:^r^35S 

-3csmswf i2(vpp) timthmzi. o . 

fI2(Vpp)=fIl(Vpp)+D 

b ) ^^wzm^m:mmm\,z^%m>.zdi\ 

c ) mmmi.z. ^^■^ixti-mmis.mmii^ixt^ 

m(o\^~^mmE.mim^-fhzbx\ \^~m%K- 
-mwmm\2c^9P)ms£.L. m-^Kfam' (vpp) 

f 12' (Vpp) =fIl(Vpp) + D 

tti. (1 0 ) i,z%m<n^%mijm. 
[0028] (12 ) mmmzwmm.m%-fh 
iLm^tsmrn^7.im^Lxmmmmf^h 
mm^mzii\^x. mmwmmti^m^WL 
\t . \mmmzw&xmmm.^m.&mM^ ixh 
mzk mmimmm-fh^mmx'M . 
mz'}f^j:< b h^m-m^mji-rimk . ^mmi>z 



^mMmzw.w.m&imaimmmm^(r) 
mmmEi:mb itibtiz. mmmmmnza 

o f-i? ra«Ei: ^s^smssr Euan irz^<Dn&m 
b . i!'-^< b t> 2i(m±mh (^2mi^j±(^^—!"mm 
Kbth^^M^L^ ma ifzm'^^im&(D t - ^ ra« 

mmiz^m^mzmnthx^M^mim&L. m. 
mmmm(^mmmmmm4mmmmmmizi5\ ^ 

T, ^m#St^^^< 1 1 l^-iCWiWth c^2fig*}||c0 

h'-^rBi«Efit^iisu, -ec^ai^fltt^io^jirc^inije 

[0029] (13) 

a) Di:^if)mi^tLtzm.bL. mmmm^z. 
f>tih\^-mmE-^&mimmiWpp) b . ^-^< 

ti,2Ml±Wth c02^W±£7)tf-^'MEt^rS3c 

E-2£a«»£MS!jf l2(Vpp) h &it:S^t-|.Wti i 0 . 
fI2(Vpp)=fll(Vpp) + D 

b^j:i^^,wmm^i. 

b ) im^tifz^^w&mmmm&mz^mmiz^ 

Ml. 

l,z}5\^x. ^m^mz'J'-^j:<bhl}^VJ.±<7)nh c7)2i§ 

*iiou-^r^mEt^:i.2t»s«»s«^EpaDt/i«f^o« 
i(vpp)^fflEL. ai^tii^vifir (Vpp) ^fflv^T. 

fl2(Vpp) = fIl' (Vpp) +D 

b^j:hm.w&mm^i. ■ 
t-rs ( 1 2 ) 

[0030] (14) «fi}^t^fiKffl»«c^^«t- 1. 

xm-ttsmra-izxrMmLxmmmmmn-th 

(i, ^JMm:i£«Xii«MieB$fL«ES:epap$ixl. 

m^zx mmmm^^tt^mmx'h o , 

mz'j'-^j:<bh^Wimmm\i-ti^^b. ^mmiz 
mati^^mmmmi-^^^b. ^^^mzma 

m-h. ^mumzm.WimEimaLfzmco^mni^'\ 
commt^mE^nh bifzb^i,z. mmi&mmi^z 

m(r>\^-9m&b^sh-m%mmLfzm<o\;~'!' 
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m#Sti!'^=3:<i:t IjSJJUiWth c7)2^*>1f<7)h-^' 

mKHim^L. ^<7)^mi-h<!f:(r)mmmfS.mz^ 
mmizm^t^^m.'mmiE^m a m^m tt 

[00 3 1] (15) 

a ) D i:fiibm^tit:mmt mm^miimiz. 
mmm^zd'^^sK b t im±com £7)2«*?t«oe- 

hill t-^'ra«ffi-3c»S««Mmf U (VPP) t.'yts:< 
i:t2Mt±OVth «02fffil±Ot-:5'^«JEt^:S3c 

E-3SBS«?)fiM8!tfi2(vpp) t ^mthmzi.y). 

fI2(Vpp)=fIl(Vpp)+D 

mm(r>nmmmmi<zii\^x .'j^-t^Kthi m 

35a«^TOfil(Vpp), fi2(Vpp)^-eiim«iiEL, H 
iESiX!tfll'(Vpp) , fi2'(Vpp) Sfflv^T. 
fI2'(Vpp) =fIl'(Vpp) +D 

mm>.zmwthmMm.imm\mhm^^WL 

btl (14) tcfet6<0#S$iJli«l*S, 

[00 32] (16) mimss.mmmm^iix^^m 

WEco \^~mmEmmmiz^mmizmntim 
mmmam^:. mmmm-mmtimm 
iz^-i\:^^mi:'mt^h ill) . (13). (1 
5 ) conmHzimmmmmiim. 
[0 0 333 {i7)mwm^mms.^tix\.^m 
mmmmmmmim, mmmm^z^m^ 
mzmatimmmm^timzm^^^ni^^D 
mmmmmikmh^mMizm^^hmi 
mbi-i (11). (13). (15) mtimzm 

[0034] (18) mim^mi>^ms^tLx^^m 

«E<o u- ^ m,&mmmi,z^mmizmisti> m. 



m<7)xmmmb, mmmmmbmmnmmmm 
mmimm.m^zi5\,^xmnt^^m&mi. mm 
mmmm^^tLim»i,z^it^'ti b b tt. m 
mmmzmmmiizmai-^mim^<.^m^-tm^z 
m^^^tiiMWDi. mmmmstx-mm^timm 
izmt^t :hmmmbt^ ( 1 1 ) . ( 1 3 ) . ( 1 
5 ) <DmMztm<D^mmm, 
[0035] (19) mimmzsmm^m^mti 
xs^iro^mrp-fexsriiffl ixmmm&^mf-ti> 
mmmmzm^x. mmi^mmtmmm 

a . mimmz'^mxumMmm^iimEi mw^m 
m^zx m&mm^^mti^mmx'h 0 . mn 
mmmrmi)^ ( 1 ) ^stv^l ( 1 s ) mtiMmc^ 
mm&\mmi,zx mm^hhmt:mLb-rhmm^ 
mm. 

[0036] (20) mimmma. mmb . m 
mmm^xii.mmm^timEmM^tii9izx 

mmmmmmmmimmm^^fit. mm 
m^zh-)—m^Lmwm^:^mttimm& 

b . -^mt uc h i—m^mnz^^tm^m^ 

^tim^mbtl ( 1 ) =5roL ( 1 9 ) <7)Mix*H= 

[00371 (21) mmm^mimm^xh 

immmbth (20) izmmmmm&m. 
[0038] <-f^ mymh^mii. Ac^m:^^tc 

hi. 

[ 0 0 3 9 ] 0 . nmmmmxhmmBmi¥ 
mmzw£ • mmmmm^tizbT. m (m. 

m^-o^^j:^izm^^j:< . mzmm<^mmM.mi^ti 

tc-^tz. 

[ 0 0 4 0 ] Mt. mmm^bmwmmmmm. 
mm^bi'Kmmm.m^ (W) ^c^3v^Tt. 
wAbnKmmm'^-fhzbx. 'mmmm\,z 
i5\ih^mmsmm^. ■mKm.<r>ji4xi,zm 
mmb^j:^. ii^'B^^L-kwsMm.mhzbm 

[ 0 0 4 1 ] J: 'ommz^i. mm^m.<mm 

%imm ■ mMmi<^^-m%m:mw-thzbx 
n&b%w^mmm^L. ^m-mt-hmmm 
>>zmn^m^zm\stt e-:?ra!iE^'e<ooii'fflELEP 
tw-fh z b t:mbti^mmmmxhh. 
[0042] ztiiizx 0 , mk<^ACMmEum. ac 
mmmmtt^xh-^tzmitm. m.T^s.izmm 
Ltzmmt:m^-^i'izmmmmo z b s-i^^ 
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[00431 

im<r>mmmm] <mmmi> (si-ii?) 

mm. mmm-m,. mmmt,. wckmm-^x 
ifik 3 -t^ x<7)P-f h'-Aru y^X'h^. 
[00 44] (\)r')yi^<D^wmmim 
a ) %.mw 

A 1 \i%^w&mmmmw {opc)x\ 2 5 

mmX'h 0 s 1 0 0 mm/s e c <ny° 

[00 4 5] :L<r)m%^Yyj^m. m2mmmm 
mmi d(r)3mt:Tti^m^zm.'0Mhfzm^iLx\^ 

[ 0 0 4 6 ] b ) 

[0047] C:<7)^1:d-5 2{i. aOM«g|5S: 
ttmz. ffLffi{fia2etJ;-p-C®5e*K7A^ri6ltc 

X mst I. . mft F 5 A 1 J: y2t <nmm 

[0048] ^«n-5 20.-^^2 alCliUj^S 1 J; 0 

\zwmmm^tit . 1 0 ojimss i mmuTh 
I.. 

[00491 ±is<o^o-7 2e^«^, ^wm-m 

^tov^TJi (3 ) ^T'PiE-tl., 
[00 501 c) ffifg»#a;^¥S 

ti^^ft:^— fffiffl<7)^'-t't'-Ax=^^■A'-^t-^)?>, ^ 

:>3 LT iH]i£iS3fc* F 7 A 1 <r)-im'mmmm%.m 

b V f ^4SI3K L ( ^ ;^ - ) T 

•S.. CK^L'— !f^SS^L{Cj:t)iS3Kf*:F7Alffi<7)V 

®m F5A lSCli^|l3fet/^®iSi^f^lc*flCLyi 



[ 0 0 5 1 1 d ) mm 

AmmYyAi±.m%mi.\zMmi ( f->— ) t: 

^{ii->yh->-:/3Sm^g (ilffi^) xhh. S3fe*F 
7 A 1 ffllcm$n;tf?«j§«{i^i^^«Jia4 1 J: 0 

[00521 4 siimm-^. 4 b{±^^iitt<7)?i«>^ >; 
^5'f-a5tciis$-tfciim«5i4 a ciHiiSBitgtcffiiSL 

TS>.i>. 4 cii^«t;:S]^L-CJmxy-7'4b|*3t= 
lf^L.Jt-7^'';t-y Fo-7. 4 d{iS{£Sij3-x-f 
r U- F , 4 e {i:3i«§S4 a fcJR§ L^iJitfiffJt LT 

co-fig^^Kli s 2{M«^u-:^4 b\,zm-h 

[ 0 0 5 3 1 M tT, ^^ff)Kn%\-}i^f,zm.-thmwi. 
x')-fAh<m<<zmmbLx-=t-T^y'/^ti. 
uci,zm&^fitz-mmtv-r-tmwu rxtc j; 

J; ^-CiSTtt*: F 7 A 1 atCf?«ji^(C**fELT 

^wcf+Jtti. ^ xmwma'hi—m^t lx^ 
mtih. i^m<r)^\mm.Yy2^\m(r)^m^\z 
vi—bH'^mLx^'mmmm^^tih « 
[00541 mm-c rmiLtimx^)-yA b±o 

SI4 al*|Oilllffl?gt5g|5tcM§iXl., 
[ 0 0 5 5 1 e ) Ik^#S • • 9 ^--y^^ 

sim^mmx'h'o . ^^mim'^^-yx-hi, zcom 

^o- 7 5 amytti^ F 7 A 1 ffi:^J iii-oXE 

m^^xh'o. ^coj±m-'yy^tm9UdX'hi. z 
(omu d izT^m^^co^kmmmm^hm^mm^ ^ s. 
yy^zxmm {wmm. mm) vif^t^mti. 

[00561 m-UA {zitkmtitzmMPimmh 

m%W F 7 A 1 1 ^^n- y 5 (r>Wi\Z^^ flXWA^ 
ti. ^cof^. i52?D-7 5tcBj®S3*-4.h:^-cOiE« 

^wmx'hi>m/& t a^^x-h^iEmmm-^^ 
^ Txmn^fih z. t x\ te^gpd mnmm^tix 
V ^ < mti p coffiicis** F 7 A 1 Blio h i—mm^ 
mmztmm^^iix\,^<. 

[00571 SE^aJd JrJloT F-^-B^i<O^K^i:SrS^t 

/ite^«p tinieis^f^^ F 5 A 1 mij^mmz^m^ix 
xm^w.6 (mumo-yMmms.) ^mm^nx 

at-) J: LTaj:'J§^i-?., 

[00 58] 7{±i7U-->i/^iaf J)'5, IkWPC 
I. F:^-■«lK5i:^^^0!S3t<^s F^A 1 ffl{±^ 'J-:^ 
y^'T'P— F7 ati O^^SflTK^SF-^— 
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[0 0 5 9] (2)'T^)y^<m^'y-yy:^ 

■ [0060] a . ^mmm^ {mmmM) 

[ 0 0 6 1 ] b . ev^mmmmif imrnxm) 
. rvyhm^-^y:f)''^mmzmm^^ xmm 

X'h 0 . w^mm'¥izr v y hmm^xij it: h % 

^nx-nm^^t # \,z\mmnmivmmmz^ ^ y 
^-^(Dmnfi-mt^tixwmY yj^<^mmm 

mst^fi. ry y^\ir^) y vm^t^x-n^fih tx- 
x^yj-^^ mm)mizmzfLi. r^yhnm^x 

[ 0 0 6 2 ] c . mxm mmisxm. #in:s) 

mm K y^izidthmr^-txij^m^^ ti. mm 

•mmm.i,zi. I hi-^mm'm'mm^fixm 
mmwr ^)yhT^v^tii. 

[0063] mm' v-&mm^. mr^) y v ) 
^~ Ho^ii±^oEP^ig*spJrSo^r >; y htsc 
^n^mmixm^fih. 

[0 0 64] d. msiM. 

fid rm^Lfz^k. mm-m%mi'm'^m d t,z 
mmhtT<nm<r). m'^m.^zmihmmmmi. 
mmm mmm^mmmimm) x-hh. 

[0 0 6 5] e. ^imglljf^ 

^ y^-'S'mwiiwm^^xmmY yd^^mmmi 

[0 0 6 6] f. X-^yjM 

Wst-^fixmm^ Yyj^<^>mmitim±^ii. roy 
md^<r>r^)yv x^-vm^ifix-))-rhtx'x-$>yt<. 

■i^{zUfzfih. 

[0 0 6 7] \Wz»<^r^)yhcr>^^\,i. ^cor^jy 
hmim. r y ymmmmf^mx x^y^w m 

[0068] x^y/u^miza^^x, royvx^- 
m^i^xtit^t. roy^mm^xmi,zWi7t 

[0 0 6 9] ccndm-^xmmtmmm^x'h^ . 



e (^immmm^mmmxh i . 
[0070] {3)^n.m.mimi&^ 

A) ^«n-7 2 

mmmmt Lxmm^-y 2<r)^^^^\t3 2 0 

m\) 22imm^z. T«2bi:. ^^m2ct. 
a 2 d iyi)-^mx^zmm itz 3 mm^x-h s . t« 2 
b tzi^cnw&x^^yi^mx'h 0 . + 

m2c\i^u-y±wt Lxi^-tcm.mhtzii^ 
mnmx'h 0 , 2 d \m%w h 7 1 ±{c tr y * 

fz^t<zw<ix\^mm.mx'hh . 

[ 0 0 7 1 ] J: ^mmi.z\i. *<5IJ<0»Sd-9 20tt 

imiftK^tmxhi. 

[0072] ;15^2 a ; W&b mmCOXi-yUXAW 
T«2b i/l-t^y^WLCO^MEPDM.imO.S 
g/cm3 . i^WmmiO^ Qcm. JlJfS. Om 

m, -M:^ 3 2 0mm 

1 05 Qcm^ SIS7 OO^tm 

«s 2 d ; 7 -ym^t-^mco h u i^-ymmzmm. ^ 
~^^yi-!^^. mis.mio' Qcm. iswa^ ( j 

Oj±(¥l^«aiffiSRa) 1. Bum^mmi 

B ) rxEpjpj^ 

•y:J'llI8&ll-C$>&. 

[ 0 0 7 3 ] miis i.i}^(^m.^mEizmmm f o35ffi« 

JE^a^t^^cm^cojgiimffi 7X«EVd c + V 
ac) *i:S^2a?::ft-LTS«o-52tEpjDSix.SC: 

t x\ mt^mm K 5 A 1 <7)mm^(r)mmz^ 

[0074] ««a-7 2 ^zm^v&mms.xh^ 
itjisiti. egiE(Dc)ffiii ib^m(Ac)nM 

[0075] 13 mmm^Th 0 . ±iBSiis 1 cod 

cmjgl 1 tAClJgl2Sr*y •:t7$iJ«tT^n 

-7 2tiIffi«£Ei:3g»i«Ec7)t'*>/i>A\ ^t<{i^^7) 

w:^coag«E^Epjiit-i> ± 3 ^zmmtmmt . d c 
cmmi 2*>^>=i«o-7 2tEpjirri.35iSiffi«b-- 

[0076] 14 nmm 1 Sr^ LT=i=ma-7 2 fcS 

EKTfc I. . zmB^ 1 4 *><b±iecoMffliaR 1 3 tcaii 

[0 077] i5iiruy:?i}ms.^tix^^i,^im 
mimbLxmm^yv--X'h^. K^ym^y 
-r-i 5i}*i^±mmmmm3izmii^tifzmm 



2 ) ) 0 1 
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[ 0 0 7 8 ] ^ Lt . mmm^ 1 3 {i^cSHsEttaysiHi 

[ 0 0 7 9 ] C ) xei£«E^0t-^'ra«EOSW*ffi 

[0080] *^H^#^>{±, S'trcT)^^!*^!^ 0 , larc^ 

[ 0 0 8 1 ] f ^i^^H 5 (C^-r cfc 3 , t -i? ra«E 

V p p LT3gsiBri I a c xm^mss t h x 

2 (V) *SI (*i!Sc«ffli«) -CJS^c^il^lCJbO, ^fi 

\:XLi?hmmxzxuz-^ti%n\zn:mmW:nz 

-fiih. im<T)%^\.t£\-^%'&^r:<mm.(n%m,zii\\ 
[0082] J:-oT, St«ffljifel:EVthx2 (V) * 

m<r)\^-m9&yppi>zmxvMi aciojt^«t 
Lfzt^. imi<ziimm.m. m^^^mm 

0 , ftm^ismE V t h X 2 ( V ) a±<7)ms.mmi,z 

m^till act. Z(Da ■ Vpp(/)m^. 

^1- • •AIac=Iac— a-Vpp 

PhA I a c trScmcofiSrftfflWt^^-f J!tS«Saii:^ 

[0083] Z(0-mM^Mi~mSit:ii-'^mf^i 

^i^immbmMm.bmmmitx\>^^i}- 

[0 0 84] Ac^mmmu^x\i. ^mmm-hWi 
i§%mzwxm^x'mmLx\^h. zmwmt 
3C2 • • ■ wMmm(n]B.mM 
5^3 • • -mMmiinmm^ 

2?^«EV p p ^ 5^4 J: o r^li^l. . 
[0093] 

5^4 • • • Vpp 1= (D-A + B) / ) 

zix. mmizimuz. ^mMmfmMmx'<7) 

e-^'^«E(Vpp) -3^8S[«8iE(Iac)ra^fIl 

(Vpp)fcfI2(Vpp){±^af'fL±ieiS:3<0Y5 =0Xe + 



mtthztx-m-hMmm^A i a cioiot^^r-^-r 

iibrz3X'Mm^tiX\>^l. 

[0085] wzib. mmz. mMM&mmx'^ 
X V >^rv \ m.mmizi5\.^x m twrnx-fttm ix ^ 

xh. ^mmmmmmmizx-ox. -'yriffi 
< ^^ini^mmmmm o . - -y rmffi^m 

{f»t««gE««iiixS^ft, ACgi|SiE$iW^r5^T't^ 

[0 086] -e^if, ^HBM^c-fi. mzmmcomM 
[0087] mm<ommwmi: d b uzb # cio 

[0088] *llteMt1iEP^:S*«i0|g«lftB#K*3V^7: 
SUSflHlJ^l 3-r'EP^IgB#c7)^«XgtCi3(t-2.^«D- 

[0089] ftftWt, 06OVpp-Iaci^77 
fc. ia7(OMffll7n-H$-#!itri80^§. 

[0090] mmm 1 3{iEii?2pii[5]»#B#ci3v^ 

TACljil 2 5:$iJ|SsPLTll6{C^-riatc, ^«u- 
5 2tJ!t«Ml^t-$)St-^PBl«E (Vpp ) Sr3^. 

*sc«^j^t-S)i.t^-i?ra«E$:3jii, mmzmu 

^mcomym 1 5r:fr LT=^«u-5 2 tSni.3cM« 
Sltt*Wi«}jiEffl)fflS(lllS 1 4T-il^§tLT®JffllIlSS 1 
3izX:bt^. 

[0091] <j:tM»iHi8si 3{i. ±mm^^tifz^3 
m<r>\^-m9&b^m.mmm^iimmmiipx 

[00921 

: Y„ =aX„ +A 

: Yfl =/9Xfl +B 
[ 0 0 9 4 ] i oT. n^tlEiJ t^f I2(Vpp) -f 11 
(Vpp) = DJ± 

Y„ -Yff = (aX„ +A) - (0X0 +B) =D 
b^j:h. 

[0 09 5] ifz. fl2(Vpp)-fIl(Vpp) = D*^^>ie4cO 
Vpp= (D-A+B) / (a-/3) 

[0 096] fI2(Vpp)-fIl(Vpp)=Y„ -Y;3 =D 
(aX„ +A) - i&Xg +B) =D 
4-. Di:^r5XOffl2r^L-Ci5 0> -ewjSS: Vp p tf 



1 
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(aVpp+A) - (/3VPP + B) = D 
X-yX^ Vpp= (D-A+B) / (0-/3) t^l), 
[0 0 97] -etT. ^«n-52tE|lJirtl.t-^'S 

m&i±iico^4 x-mt^y p p 'omi , v p ? 
[00983 en^imwi. Si^^ttr-^T^iffi V p 
^zm.i^i&v.^mi^^M^imm&mu 1 4 z-m^^ 

1xXMmmi3izX:n-t?>. Z<Db^. Vpp1{±^ 

[0099] mmmmb<!Kmmmmm<Dmm 
mmmmm mm) iza^^x. ^«o-7 2tc*scit 
^5 - ■ ■ i!(.mmmmimm 
^6 - ■ ■ ^immmco)5.m.i& 
-e^of*, En^xmfci=«o-5 2(cEnjD-ti.f-^'ra 

^7 ■ ■ • Vpp2= (D-A' 

zzx. mtmizBrnLrz. *mmmbm,mmx(D 

ffijE^tL/ct-^iamE (Vpp ) -]$aa«8ri ( I a 
c) MlSfll'(Vpp) tfl2'(Vpp) (i-eix-e^xiJB^ecT) 

Yi3=/3\Xff +Bt^2<7>Y^=a' X„ +A' izM 

[01 033 RBSfll' (Vpp) tfI2' (Vpp) *»^>(J0^7O 
l«^{±, Me<^KS(f Il(Vpp) i:fI2(Vpp)*>4>£7)5S:4 <0K 

[0 1 04] -eLT. =^ma-7 2t:MP-r.?.h-^'FBl 

n&i:±B<^^7X'mt:vpp2izm^t. 
p p 2 T'S«ff$iiffli t , mi^m^m o . 

[0105] <J:oEP*imtfcV^T t , Pl«tC. EP^ 

xm^bmxmmz\^-i'^mEti^mwgim(r)m 

[0106] zcDm^z, mmm^mim^ti^z. ep 
mmEm^L. mxm^iziiiKii^tz\^~9mms. 

(Vpp) ^maLmc^^mm&m^L. d:m^ 

[01 0 73 ^tiizX-^X. »«o— 5 2«$!Jttf/c>'r? 

^'^mmmmizm@-tmmm<^^'^. mm 
m(omm£(=-:>amis.-fif3fX'^d:<. m^ea^f^zj: 
i^^-y2mmmiznixi,-^z:bizmE 
iMi^ zbx\ mmtzBim<oi»mmA&mi:>tihz 

[01 0 83 ::mmTx\ mmmm-^tzbz 

m.<o^^smbmLxmi 5%<r>mm 



wmx-hi'^-^^mE. (vpp) h^ml. -e^o 

^fixmmm^is^zx-n-r^. 

imm\^ b . i^a^mm^mimi^zm^uz t- fam 
Kbm&%^mmu^h. m&^>)mkmo:ib 

m^^.bWfm<nm'&^.-k . wim^^mm<<zi5\^x% 
^ihtitzm^i^zwxiLx. m&^i^< txwL'h- 
fim:m^^xMm.^^h> 

[0101] 

: Y„ =a' X„ +A' 

mx'hhwmmMx>b^j:^\^-9m&ypp2^ 

[0102] 

-B) / (a' -/3' ) 

K7Aii7)^»^{t&^^«rfigi uc« 

[0109] :mmmxim%^-y 2i,zm«ti^^ 

fflaiSiHiKi4&e-^'iamff<iffl«iHi«st:s:K) , ep 

^^tEpjnr^ Sid fcAcmj®cr){ij:^)35a«ijri5-$iJl^ 
mi 1 3 t-smsiESiiiJP-r & ; 1 1 ^mx-h h . 

[0110]*^. *||5fe0iJTJiBlfawJfcttmiD, 

i'^m-iMn\zms:th f-i?ramEffl*#p^-«(= 

^^btah. 

[0 1 1 1 ] *mWtiiEi]^f:ig4'i:«crax 

SB#{c, wmm.b^mmfny^-mn&bmM, 

'mm% ( Vp p - I a cKfC) coa!lS$r1T'5rV^, Epjn 

Jt'tt $:tT=6r -3 ; 1 1 ^mX'h ^ . . - »/ TlloSE 

Xh h b - ^? r^imE ( V p p ) $r EPJD t /iB#co5g[Em?Ti 
^aiJ^t. EP^XSBtlc#«n-7 2tcEpjp-r-?.Xsg« 

ii, Ep^XSii|<7)3<?3S«?Ti$-ffl«L. EPJirtS3ca«E 
coffliE^ff ^ o^b \j^^X'hh . 

[0112]®. Ep^xmo;^ais^sj®-& 

Y« =«' X. +A' 

[0113] m&%mms.'^iits:\-^fi.^. 
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ttVp p 2{±. OTT'^to'iixl.. 
[01 14] 

Vpp2=(D-A' +B)/(a' -0) 

scmffli^ov p p - 1 a c mmmjE^ti-f . 

Y„ =aX„ +A 

=/8' Xg +B 

fflVp p 2«. JaTT-*J64>il.2.. 
[0116] 

Vpp 2= (D-A+B) / (a-/3' ) 

ant. ^mffiffls-siSL, Ep^is4't^o-7 2 

liEnJD-tl.t-^^«E (Vpp 1 ) ^^SL, ji^Ep 
2 {cEPjDtS f - HUE ( V p p 2 ) (CffllES: *^tt^ 

[0117] § (^i;, wmmcrnii^-:}^ mux-^hz 
[0118] <mmm2 > i mm. g« 

^6 ■ • • mMmm<^mxm.m 
(si^mzmut^t'-mw&vpp i sr**^ 

^im.mmmmMYB com-ufxhiikmmMDt 

^ f-^ ra«E V p p 2 ^i^Sfl) . 
[0 127] 

5^:7 • •■Vpp2= (a-A) / («• -0- ) 
^IX. #«D-7t=EnjD-ri.f-^7ra«EVpp 2tC 

mmivp P 2 •c'««Esij<jp-r-& ^ t t% H«jg«$r 
[0128] d:cr)mmmm^zii\,^xh . mmi>z. ep^ 

x\^mmzmEt^. 

[0129] z<r)miz. i^-mmKb^mm-^rt 



[0119] mmmmmit. m^mm^mz. 
n-yizikmmmxh^h-~mms. ( vp p > s: 2 
mmmmx-hhi^-mmEii^. im. m, 

^«E fc 3SSS«8S(7)M«{i t - ^ rBl«E*^'-<fni^l^, 35 

[0120] ■smmxum^m 
2Ai)^i^. ^i!(mmmxim^mtoj^b^m^x. t 

-^^mEt35S«8Sc^Mf«^E^ML, arcr>^2 

[0121] 

^2 • • • »««J|!iiO)fi<attll : Y„ =aX„ +A 
^3 • • • *&«S«{COjSiKlM : Y;, =/3Xfl 

P^^A^zx-oxm^t^. 

[0 122] 

5t4 ■ ■ • Vpp= (D-A) / (a-/3) 

^LT, ^mg|5W:EnSDtl.t-^'ra«E&*i^/v:Vp 

P 14^:^3] '5#;c^«ESiJ»L, mmUzmmmmi^^ 

b^mh> 

[0123] mmmz\i. ^i^fct-^^raWEvp 
p lii^^^mmx'mw^ti. ^mi.z-^wo-'yt^z^ 

[0124] mm^m^b'mmmBmM.(o^m 
mmmmL («) ^za^^x. mmmx-hh^:- 
i^raiiiE ( Vpp) i ij^, mmo-yizmnL. -eo 

[0125] «fc«J^$n/ce-^ramEfc3<8iE«SE 

t^^MfSi:. fP't^mmmmm^uc\;-mvKb 
T<7)j^5b^e^niii-th, 

[0 126] 

■.Y„ =a' X„ +A' 

: Yg =0' 

)km'^x\>^h^-^izii. mmmmmmi-^xi^i 
WTt. :itnzX'oxm^mmmmT^t. 
[0130] <mmm 3 > :mmmii. smm. 
&mmx'h 0 , mmc^tmM&Ai DbUzb^ 
iz. zmmmmMD b^j:?,mimr^imm^-thijm 

[0131] mmmf&mmii. w^mmmmz. ^« 
u-yizmmmmxh^^m.^ d ac ) ^3^. * 
ii(Mm.mx'ibh^m,^i:3^. muK. ^v~ym 

[0132] <xizmmm^mmii. m^^tifz^s^co 
m-^iMmim^^x. m,. ^mmmmx 
<D\:i-mm&bm'mmi^ (vpp - i acKi 

lie) t:m.j6.Ut. WT^^2i:^3Sr»£titS, 
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[0133] 

^2 - ■ ■ m.mm<^mxm.m ■. =ax„ +a 
5^3 ■■ • mMmmcommm ■. =/9x+b 

CO^MK mMmDt^j:im.W^i ( I a 
c) tr^A^z^-oXm^tl. 
[01 34] Dt^r^^SSmSiEfi^I ac ItL, -eo 

5t4 • • • I ac 1 = (aD + a 
Lt , ^«g|5«tcEPjDtl.3<«S«sS&*J6?t I a c 1 

izmmt. I ac i-c^s[$ij«»u, wmumm 

[0137] mmmmizii. subrz^mm^isnbrz 
I ac imm^ti. ^m(D\^-mvKmM^ti 

I. 

[0138] mis^mlmmb^:mmmmmm(omm 
mm^^m mm) t^v^r. ^-immmx-hh^^ 
S5 • • • mmm.mi&mM 

s^^iizwMth^^mm a c 1 

^7 ■ • • I ac 3= (a' D + 

^ IX , ^a-^izmvt?>immk i a c 3 

[0142] }x<7)Hfi5fMB$tt*3v^-c t , mmi^z. ep^ 
mbmmmz\;-i^!smEbmMm<ommm^ 
^mi^mi. mmmmm^j:htix\^ 

mmznuti. 

[0143] zmmiizx 'ommm i . 2bmmcom^ 
i:mzbmmx'if>&> 

[0144] :^mtmxm^xmbmmmiz. mm 
mmb^immmcDt'-mmzb^^Mmmm (v 

PP- I acMlgc) &a!lgL;^^*^'. zinzmhtb-hi^ 

i}^iTmm^j: o^b fsimx'hi. 
[0145]®. ^^xw^<^^m^thm'k 

immm<^y p p - 1 a c Mic«i«E§ ix. 

Y„ =«■ X„ +A' 

[0146] mmmmiE^m^^fzif). 

Yg =/9Xfl 4-B 

b^j:*) . m^^Tmx'^Emmti^^-mns. 

[0147] 

Iac3=(a' D + a' B-0A' ) / {a' -0) 
Y^ =aX„ +A 

[0148] miMmmniE^tihtzib. 



Iacl=aVpp+A- ■ -i^a 
I ac 2 = /9Vpp + B • • -S^ib 

zix\ I aic2iim.zmm<mmmYg 

•C<^ V p p k =5: SiSSSmaffiTS) ?> . 

[0135] Iacl=Iac2+D- • ■ 
^a. b, cp(^. 1kmm^Db^j:l^^W& ( I a 
c 1 ) (i, ^4-C-^^§irS. 
[0 136] 
-0A) / {a-0) 

[0139] SfJ^cCai^Sitfcf-^famJEtSS^S 

fiwMfSi En*2iiiiii!|gB#(ciis Ltzt'-i>mnKb^ 
(D^sb^e^rMta-rh. 

[0 140] 

: Y„ =«' X« +A' 

: Y^ X^ +B 

^Wmm ac3S:^^tl.. 
[0141] 

' B-0' A' )/(£)!' -yS' ) 
=0' Xfl +B 

fflv p p 2 «i. OT-C«a6/i>ixS . 
[0149] 

Iac3=(aD + aB-y3'A)/(a-/8' ) 

<^lll^4> (US) 

[0150] Hst^^t-ct d iz. mmm^ma. ep^ 
mmmm^z. ^m^-y^zm,mmxhhtc.mmm 
(lac) i2A. ^mmmxh?>^m.mi^. 

[0151] i^:^cli^^»JS^a{i. 

2j±i*>4>, *&«ffl«jt'<iil^iii:0^i:S-ffl<r^-C, f 

b^smmtl. 
[0152] 

^2 • • ■ St««iS<^i5miI«S : Y„ =aX„ +A 

^3 - ■ ■ ^tmrnmcT^rnxm : y^ =/3x^ 
•e«7)f^, j!c«^«^iSiPiiiigY« bmcm.'^mcomxm 

mYp cr>mW)K WMM^RDbtth^WmM ( I a 
c) S-!Ee4tJ:o-C;^^l., 
[01531 Dfc^rS^SSmaiil&I ac Ifct. -ecO 
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Iacl=aVpp+A- • • 
I ac 2 = /9Vpp • • -^b 

t^j:i, zix\ lac 2 ii^W(Mmm<mwmY p 

[0154] Iacl-Iac2=D- • -^c 
jiia. b, c*^<i>. m^ADt^j:h^^W^ ( I a 

[0 15 5] 

5^4 • ■ • I ac= (aD-/9A) / (a-/3) 

IX , ^nmizmai-^^ifs.m^i^mfz i a c t 
tm^z^ ^lim^^xtmmmmmMYa tm 

it;7 • • • I ac 3= (a ' D- 

[0161] <!K(omimmizi5^^x t , nm^z. 
mm.miz\^-i^mmEt^^^w&mmmm^ 
L. ^m-im.'mi:. mmfm^m^j:htix^^ 

[0162] zmm^zx 0 mmm 1^3 1 mm^ 

[0 163] (Illife^ljS) (HQ) 

la 9 ii:^mmizmhmmmmcoimmmmm 
■bxmK m^mu^. K^mu^. ^u-t-u 

[01 (>A\mi.(r>mm\<r)r^)y'?tmthm^ 

m ■ mmWimw^Lx^mmM'mi. 
mm 1 cor^) y-^t^imtcmmm ■ m ■ mm^z 

[0165] ( 1 ) ru yi^cn±wmimm& 

7 A 1 (iWl 5 0 mmt'^i I. . 
[0166] J)S^^a4 {iZ^^ia^T' 

7 ummmRm^mmmxh , k 5 a 1 h 
izm^timmmmiizmmmA c j: omt h 
«i Lx:^mco^iinmmm^iifz ht- 

a tlR^O WiJ 4 e {i:Z^^«^jT'S) I. 4fim 
mm4 a l^tOSMKEIg L/iiim^JiStfaitJ, 4 g 

5. 



[0156] mmmmzii. *a6/c3<oS«a2r 

I ac uma^ti. ^mco\i-mmBtim^^ti 
I. 

[0157] mmf{immb<xmim^mm(r>mi^ 
mmm,m mm) ^zm^x. mnmmxhhm. 

[0158] wz^zm&^tifz\^~mmEt^&w^, 
mm^ t ^'mmmmz-m. L-t t - ^ ms. t ^ 
mmmmm-^. mmm^moztx. 

«5^5t5Si6Sr»aitl.. 
[0 159] 

: Y« =«' X„ +A' 

[0 160] 

A' ) / («' -/3 ) 

[0167] ilffiS^4 arttfOZfi&^imSij4 eilhi- 

i OjStf Sill.. «cfcv^T h-f-coWi[mi6 

//m. iStt=(f+'jroaitn;{i»i oi3Sicm. nmm 
AOumX'hi. hi—imm^vTtmmizk*) 

mmzmmmm^tii. 

mam {s-D s ap mth) ^ssoMm^zm 
"txmcMiVyj^^nzm^^xmw^ixf}?,, z 

<?D!S3t#:K9A 1 fcJS«Xi;-7'4 atc7)*tl*fl»m 
f*cK7Aicoait*|Slfc{4aari6ltllI<giBI!i§tiS. 
bD-7 4 ccOK:^tcJ: OiM^S§4 af^cOZ^^m 

m4 effi-mmryi^Mtixmmmti.. 
v-ymmzWKmmm^ti. mm::^-^^^'^ 

y\^-\i4d{zim^cmm^zmm^ti. immc{z 
a^^xmit^ K 7 A 1 a)mmLxmm.xmm h y 
m^mmz^-mth. ii«xu-r4b{c{iS)iS2 

[0 169]tfnLT, [IItetl.3i«xy-y4bcr)ffitc 
Sli:LT3-T^yiJ^$it, SfilgPctiMM^ix^vra 
mS<J+o h i—!itm,W t;?. t= J: t J; -5 T 

K 7 A 1 mmmmmzm Lx--mmzmth 

^i:-C#m^*^>:>— ami: LTJJ«§ixl.. 

[0170] JMgPc ^ffl5iL^c3StxU-7'4 b±c7) 

^4 a |*I<7)3ifli^J?g "3 g|5{=HSitS . 
[0171] 3im§^4 am-mmm4 eOh^h 
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[0 17 2] (2 ) ^^y— ^-^-^vXTA 

S h i—HB \m< m^t^ H 7 A 1 £OIlIlKllf#C ^^«g|5 
a, ||3BI5bS-ffl-5T3S<ia5ctCj?f^i»f^lT. 

[0173] mmm^ 'j--ym. mmkcom^iii^ 

mmm^^mi. mittxi^mmm^t. mm 
mmmcDmi&iMTmmzij^^m'o^urx mm 

i—immmizmmt^trnThh. zmmiz^ii 
{f. Wi^hi—iimmmsizm^tiXd:xmMffi 
tmmiSL(7)mmzm^ixifzi!t>. m\-i—i^j:< l. 

tt:^yTi'y^l,z^t:mh-^lZti:>'J''-^<-thZb 

PX'^^. ttc^ ^j-i—uxx-hiztx-ea^xmrn 
mco^hm<tizi,:^mx'f>t. 
[ 0 1 7 4 ] 8(i ht-^M^m^m-h *) , mw^d 
J: •? t iS3t«s K yAmm\^Tmx\ ^m^ ax^h 
mm^vyj^mu^^±m.m<rm.mzmmixhi. z 

yAimmm^txm^ixh'o. Mmicow£i)m 
MS4X'oem^ixx\>^t. fiiryi^Witmm]^y 

A 1 mmmmx-h h . h i—^mm^^S: i ^wm 

[0175] -tts:h^. lE^I@mojS3ef*K7i^ IBS 

^jTMm V i— ^zmimx-m L«it=5r*^o7t as 
tth-f-, mmmizmmmznmuaiEm&c^^yu 
hi—. m'^ffiiEmmimi.zm^tvmm.mmz 

m-miznwimii^ti?>. ^mmxu, 
^mmm^m izimmk<^m^mzn Lxmmtm z 

xim^wmxizx mm^^m^ti. nmm 



[0176] ±jiL7t^«IgTtS, ^^mhi'-(7)± 

*^^.!S3t<*K5Ain±^^©!!iai-^, ^wmhi— 
comtiinmmz-'mizmi^tix\,^^t:i!b. nmtco 

^^j.miz}5^^xhm¥mhi—±:f}^i^m^t: 

[0177] HuaiU>:J: 3C3S«^t;-y2 b tS^K* 
t^TJftjaSSgSi (S-Dgap) {i3 5 0xzm 

<i|iIii*lHliR*mi?ixl.. 4?t!|6^^^:^-cOI5]JR{^^■ 
f iJT* I. <t 3 1 , ilUx y -y 4 b c tcfcv 

iS3fc* H 5 A 1 iosffloii^f t miji^izmWi^'t 
[0178] ( 3 ) ^^Mm^-mm&mm 

imT-&'^mmmi,zxmm^mzh. 

[0179] ttl. 9 ^)—f~VX'yX'fMZii\\X. 

m.Mz%mummxi. if^'rx-hh. 

[0180] tS«4^«lCct4 AC=^«:fritcOJ»^t . 3 

^)^vx<nmmm^zm&mhimmL. "^hmM 
wm^mx\t. 9 ')--y':f^m,zi.hmMm\ 

[0181] J.XJicO»3f)>f>, 9 ')-ir~VXX<m^% 

"^mm^t. "7 ')-~y-!fzfv-Ym\yr:\^hW^ 

[0182] m<m^h^mi^->^-km±^^h\,z 
\t. %^zfmnmMM&^\^h-mti>h'^ . ^<nfz>h 
\z\tm^x%m%'o-^^<r)mimmm%.-k^ 

[0183] immm<nmm&<r)\^-9ms»m 

[0184] ^^mmmm\,z^'m.%m^^^. 

2(=EPJD-f |,t-:?'^«E ( Vp p 1 ) ^^^S. Ep 
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[0185] aMEP^^tcfev^Tti. Bp^xm'pco^i^m 
pp2) izmiE^Mnz. 

[0186] En^xSiit««a-7 2 ^zmat^ f- 

I. 

[0187] :^mmmx'm^rzmm;^mzit^-ty^ 

-1 5 (04) S-fgttTfcO, #iiJit\ EP^WIilK 

E^Til^L, =^a-7 2c7)Sia*%T-r-SH/Hg« 

m^z^mo-yizmnth\i'-mmz]^^mx'm& 

[0 188] Sj^^, ft««?lS«D60fit>iSti>ri;t:-5I^ 

Sci;i;sft*^'h$ < f^-om^minm. t^-t ^ h / h 
/3l,zTlf%Um^n-otc. ^nicio, ±isomtc 

*fLtt. H/nrnxuL/L^com/smzt 
izkx\ H/HWMTimmm.. ^^■>-<7)m.imm 

[0189] mmmrnoztx'. ^mo-^Sjttf 

mi,zmmMmrn^izbx\ ^mmi.zi5\,^x-mi^-:> 
X'hi. 

[ 0 1 9 0 ] Lt . ^ u -i—i^xcommm^^s. 

co^tcfcUTi,. OHS^iiiEn. 
fc, 

[0191] |l*H?iJ2~4<^J: ^=6r$iJffll:6«^^tl. 
Zbh^mX'tt. 

[019 2] <^<Dmy 

1 ) mmmi,zii\,^xii. tjijy- (m-fe) x-comm 

f&i,Z'0\,^X(r>Pf-^Krzti\ :^^miiztii,zmih(7)X'i,i 
[0 19 3] 2) mmmiZt5\,^Xii. rvy hi^ 



^mmzm^xu. as, aMMfifcBmjBiti^t:^ 
X'hi, 

[0194] 3 ) mtmi'Zti\,^xiiru y^cnnwrn 
mxhm'mmmmimimzii\.^x. mmm 

yj^c^mm±mmm(Drv y^'cr,i:oi,zm^mmm^m 
mmzmhiii{,<DX'm<. mmmmim, t 

izbhx-^iL. mmcom^xnmizm^'thx 

oizt^ZbhX'th, 

[ 0 1 9 5 ] 4 ) mm^immmA^i o^ ~i o^* 

Q ■ cmcDmn^m^m'ffzmmi^x^mmijcox' 

nfm^mmmtimi<^mmmi>zhh m t nm<rm 
[ 0 1 9 6 ] 5 ) ^mm^m%m\,m9s:t-y<r> 

[ 0 1 9 7 ] 6 ) ^lii^asff^S^iaswtEmiiirtsig 

\tfhn&) <r>mMb ixii. ^Em.. mm. em^ 
^•j^m^mx'hh. um,m^mmiz:^y/ty 
tizbi,zX'>xm&^hfz^m-}&x'h'yx i:>Xi\ 
[0198] 7 ) mmnwb ixm^^co^mm^ziPi 
tmrnm^'^^^b ix(r)mm^^$mmmmcou 
-^^^mmzt. mm. LED<7)Xo^j:m^ 

\,\ Js}ayyyyr^mmJ^iWMmM^mbtl7 

')-oi^mmmmmmx'h^xi,x^\ n-fst. a 

[ 0 1 9 9 ] 8 ) m^mmnMmmmsi>ix:h-> 
x%ji.\\ z<r)^\t^wmt-mzm%\.fi.^. 

m\izwMLx m<m<»im'i.znm uz^mmmt 

[ 0 2 0 0 ] 9 ) mmmw.'ny^-mcn^ ■ ^stiff 
&xhh. wMmcn^x'i^immcn^x-%.i.\^. 
[0201 ] -m^\.z. %mm%.mmmi. umi&L 

■mmmmiiz^-T^yyL. ^mv^-^z•o\.^ 
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r-f yvixmmixmnmzMixmmmx'm 

. h i— mmmzM ixmmmxm^ immiM 

xm<^^-^vTm-^Ltzi><Dimm (2^mm 
m) tLxm^^xmMijizir.xmmixmmnmziti 
bxmf&mx'mmummm^Mmthijm {2m 
mmm ±sicr>2mmmmmmi¥{znLx 
mmmx-mmimmmmmiim ( 2mn 
wmm) t(7)4mmz±mti^. 
[0202] 10) mmmmmmm<^a~ym'^ 
m(i>ix'r. ^iivm^. ^m(r>m 

mmmt^xh-^xi^x^^L. ^a-t^miism^i 
fzmim'^^mmxi:>x^\ 

[0203] 11) fespH^A^^^/Ph^rt'O*^ 

izi^^mimmx^i. 

[02 04] 

imcom) i^MimuzXo^z:^mizxmt. « 

X. nm>wmmizj:mmMmmKmiih-ym 
i.zti-t^hh'f. mmm:^^'^^'^i<z-'mfr>m. 



fm^z}i\^x mm^mwzi)^^^h^i'i^-'^j:mm 
^mo^ t , zmzx *)m^zhtz mm 

imi] mmm 1 mmBfmm(r>mmmmm 
[02] mmmmMm 

[14] ^m^UTxmm^rav:!'mm 

[115] mmmfiMcommm 

[06 ] mmmmmm^^zMM-ti ^-mvK 

[07 ] ^mmi^-iryxm 

[08 ] mmm4 ^zm^^mmmmmm 

[09 ] mmsmm^w ( 

1 • -m^wvyj^ (mm) 

3 • ■ U— !ft'-AX^A"t. 4 

m^-y. 6 • -st^a' 7 



. 2 • • ®«D-9. 

• • 3imsia. 5 • • 

S1~S4 • -AW 7 



• DCmU. 1 2 • • ACtI 

1 5 • • igti-fey-t- 
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